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Japan Patent Office is not responsible for 
any 

damages caused by the use of this 
translation. 

l.Thie document has been translated by 

computer. So the translation may not 

reflect the original precisely 

2 **** shows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink-jet type recording 
device characterized by to have a supply 
condition detection means detect the 
supply condition of ink, and an 
adjustment means adjust the amount of 
regurgitation ink based on the result of 
the supply condition detection means 
concerned, in the ink-jet type recording 
device possessing an ink supply means 
supply ink to the ink-jet type recording 
head equipped with the pressure 
generating room which is open for free 
passage to a nozzle orifice, and a pressure 
generating means give regurgitation 
energy to the ink of this pressure 
generating interior of a room, and the 
recording head concerned. 
[Claim 2] An ink jet type recording device 
characterized by said adjustment means 
changing regurgitation energy of said 
pressure generating means in claim 1. 



[Claim 3] It is the ink jet type recording 
device characterized by said pressure 
generating means being the piezoelectric 
transducer of said pressure generating 
room prepared in a field side through a 
diaphragm on the other hand in claim 1 
or 2. 

[Claim 4] It is the ink jet type recording 
device characterized by adjusting the 
amount of regurgitation ink by changing 
driver voltage which impresses said 
adjustment means to said piezoelectric 
transducer in claim 3 according to an ink 
residue of said ink supply means. 
[Claim 5] It is the ink jet type recording 
device characterized by making the 
amount of regurgitation ink increase by 
changing an actuation wave which 
impresses said adjustment means to said 
piezoelectric transducer in claim 3 
according to an ink residue of said ink 
supply means. 

[Claim 6] It is the ink jet type recording 
device characterized by setting they being 
[ any of claims 1-5 ], and for said supply 
condition detection means measuring a 
count of the regurgitation of an ink drop 
from said nozzle orifice, and computing 
an ink residue of said ink supply means 
from the measurement result. 
[Claim 7] It is the ink jet type recording 
device characterized by setting they being 
[ any of claims 1*5 1, and for said supply 
condition detection means measuring 
viscosity of ink, and computing an ink 
residue from the measurement result. 
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[Claim 8] It is the ink jet type recording 
device characterized by setting they being 
[ any of claims 15], and for said supply 
condition detection means measuring a 
hydrostatic-head value of said ink supply 
means, and computing an ink residue 
from the measurement result. 
[Claim 9] It is the ink jet type recording 
device which sets they to be [ any of 
claims 1-5 ], and is characterized by 
detecting an ink residue of the ink supply 
means concerned with a detection 
electrode with which said supply 
condition detection means was 
established in ink of said . ink supply 
means. 

[Claim 10] It is the ink jet type recording 
device characterized by setting they being 
[ any of claims 1-7 ], and for said ink 
supply means having a porosity object 
inside, and carrying out impregnation of 
the ink to this porosity object. 
[Claim 11] It is the ink jet type recording 
device which sets they to be [ any of 
claims 1-7 1, and is characterized by said 
ink supply means having a flexible bag to 
which a configuration is changed with 
consumption of ink. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] This invention relates to the ink 
jet type recording device equipped with 



the ink jet type recording head which 
makes an ink drop breathe out from a 
nozzle orifice by pressurizing the nozzle 
orifice which carries out the regurgitation 
of the ink drop, and the ink supplied to 
the pressure generating room open for 
free passage by the piezoelectric 
transducer or the heater element. 
[0002] 

[Description of the Prior ArtO The ink jet 
type recording head equipped with two or 
more pressure generating rooms which 
generate the pressure for the ink drop 
regurgitation by the piezoelectric 
transducer or the heater element, the 
common reservoir which supplies ink to 
each pressure generating room, and the 
nozzle orifice which is open for free - 
passage in each pressure generating 
room impresses regurgitation energy to 
the nozzle corresponding to a printing 
signal, and the ink of the pressure 
generating interior of a room which was 
open for free passage, and makes an ink 
drop breathe out from a nozzle orifice. 
[0003] In such an ink jet type recording 
head The thing of the bubble jet type 
which formed the resistance wire which 
generates the Joule's heat with a driving 
signal in the pressure generating interior 
of a room as a pressure generating means 
as mentioned above, It is divided roughly 
into two kinds of things of the 
piezo -electric oscillating type which a 
part of pressure generating room is 
constituted [ oscillating type ] from a 
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diaphragm, makes this diaphragm 
transform with a piezoelectric transducer, 
and makes an ink drop breathe out from 
a nozzle orifice. Moreover, two kinds are 
put in practical use by the ink jet type 
recording head of a piezo-electric 
oscillating type although what used the 
piezoelectric transducer in the 
longitudinal-oscillation mode elongated 
and contracted, and the piezoelectric 
transducer in flexurally oscillating mode 
were used for the shaft orientations of a 
piezoelectric transducer. 
[0004] In these ink jet type recording 
heads, for example, it filled up with ink, 
ink is supplied to the pressure generating 
room of an ink jet type recording head 
through passage, and by giving the 
energy driven to predetermined timing to 
a piezoelectric transducer etc. with the 
driving signal from an actuation circuit, 
the ink of the pressure generating 
interior of a room is pressurized from an 
ink cartridge etc., and it is breathed out 
from a nozzle orifice. 
[0005] In such an ink jet type recording 
head, since internal negative pressure 
will increase or the viscosity of the 
remaining ink will generally increase as 
the amount of ink of an ink cartridge 
decreases if regurgitation energy is set 
constant, the amount of regurgitation ink 
from a nozzle orifice decreases with 
reduction of the amount of ink, and there 
is a problem that printing image quality 
will change. 



[0006] While changing regurgitation 
energy, setting the amount of early 
regurgitation ink as many [ about 20% ] 
amounts rather than the optimal amount 
in the actual condition to this problem, 
for example and equalizing printing 
quality If an ink residue becomes about 
20 ■ 30% before the amount of ink of an 
ink cartridge decreases substantially for 
example, exchange of an ink cartridge 
will be demanded from a user and good 
image quality will be held by exchanging 
ink cartridges etc. 

[0007] — 
[Problem(s) to be Solved by the 
Invention] However, in such a response, 
about 20 - 30% of ink which remained in 
the ink cartridge of what can hold high 
definition will be discarded vainly, and 
has the defect that ink cannot be used 
effectively. Moreover, this is set to one of 
the factors which make a running «ost 
high. 

[0008] Let it be a technical problem for 
this invention to offer the ink jet type 
recording device which can adjust the 
amount of regurgitation ink and can use 
ink effectively with an ink residue in view 
of such a situation. 
[0009] 

[Means for Solving the Problem] A 
pressure generating room which the 1st 
mode of this invention which solves the 
above-mentioned technical problem opens 
for free passage to a nozzle orifice, In an 
ink jet type recording device possessing 
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an ink jet type recording head equipped 
with a pressure generating means to give 
regurgitation energy to ink of this 
pressure generating interior of a room, 
and an ink supply means to supply ink to 
the recording head concerned It is in an 
ink jet type recording device 
characterized by having a supply 
condition detection means to detect a 
supply condition of ink, and an 
adjustment means to adjust the amount 
of regurgitation ink based on a result of 
the supply condition detection means 
concerned. 

[0010] In this 1st mode, according to an 
ink supply condition, the amount of 
regurgitation ink is adjusted and it can 

consider as the fixed amount of . 

regurgitation ink regardless of an ink 
supply condition. 

[0011] The 2nd mode of this invention is 
in an ink jet type recording device 
characterized by said adjustment means 
changing regurgitation energy of said 
pressure generating meansdn the 1st 
mode. 

[0012] In this 2nd mode, the amount of 
regurgitation ink is adjusted by changing 
regurgitation energy. 

[0013] The 3rd mode of this invention has 
said pressure generating means in an ink 
jet type recording device characterized by 
being the piezoelectric transducer of said 
pressure generating room prepared in a 
field side through a diaphragm on the 
other hand in a mode of the 1st or 2. 



[0014] In this 3rd mode, the regurgitation 
of the ink is carried out by making 
piezo -electric distortion of a piezoelectric 
transducer into regurgitation energy. 
[0015] The 4th mode of this invention has 
said adjustment means in an ink jet type 
recording device characterized by 
adjusting the amount of regurgitation ink 
in the 3rd mode by changing driver 
voltage impressed to said piezoelectric 
transducer according to an ink residue. 
[0016] In this 4th mode, by changing 
driver voltage, regurgitation energy is 
changed and the amount of regurgitation 
ink is adjusted. 

[0017] The 5th mode of this invention has 
said adjustment means in an ink jet type 
recording device characterized by making 
the amount of regurgitation ink increase 
in the 3rd mode by changing an actuation 
wave impressed to said piezoelectric 
transducer according to an ink residue. 
[0018] In this 5th mode, by changing an 
actuation wave, regurgitation energy is 
changed and the amount of regurgitation 
ink is adjusted. 

[0019] In which 15th modes, said supply 
condition detection means measures a 
count of the regurgitation of an ink drop 
from said nozzle orifice, and the 6th mode 
of this invention has it in an ink jet type 
recording device characterized by 
computing an ink residue from the 
measurement result. 

[0020] In this 6th mode, an ink residue of 
an ink supply means is computed from a 
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count of the regurgitation of an ink drop, 
and regurgitation energy is adjusted so 
that the amount of regurgitation ink may 
he made regularity according to this ink 
residue. 

[0021] In which l-5th modes, said supply 
condition detection means measures 
viscosity of ink, and the 7th mode of this 
invention has it in an ink jet type 
recording device characterized by 
computing an ink residue from the 
measurement result. 
[0022] In this 7th mode, according to an 
ink residue computed from ink viscosity 
of an ink supply means, regurgitation 
energy is adjusted so that the amount of 
regurgitation ink may become fixed. 
[0023] In which 1- 5th modes, said supply 
condition detection means measures a 
hydrostatic-head value of said ink supply 
means, and the 8th mode of this 
invention has it in an ink jet type 
recording device characterized by 
computing an ink residue from the 
measurement result. 
[0024] In this 8th mode, according to an 
ink residue computed from a 
hydrostatic-head value of an ink supply 
means, regurgitation energy is adjusted 
so that the amount of regurgitation ink 
may be made regularity. 
[0025] The 9th mode of this invention has 
said supply condition detection means in 
an ink jet type recording device 
characterized by detecting an ink residue 
of the ink supply means concerned with a 



detection electrode prepared in ink of 
said ink supply means in which l-5th 
modes. 

[0026] An ink residue is detected in this 
9th mode by detection electrode in ink. 
[0027] In which 1- 7th modes, said ink 
supply means has a porosity object inside, 
and the 10th mode of this invention has it 
in an ink jet type recording device 
characterized by carrying out 
impregnation of the ink to this porosity 
object. 

[0028] In this 10th mode, where 
impregnation is carried out to a porosity 
object, ink is held. 

[0029] The 11th mode of this invention 
has said ink supply means in an ink jet 
type recording device characterizedby . 
being the flexible bag to which a 
configuration is changed with 
consumption of ink in which l-7th modes. 
[0030] In this 11th mode, a flexible bag 
deforms according to an ink residue, and 
an internal hydrostatic -head value is 
maintained at abbreviation regularity. 
[0031] 

[Embodiment of the Invention] Hereafter, 
this invention is explained in detail for 
every operation gestalt. 
[0032] (Operation gestalt l) Drawing 1 is 
the schematic diagram showing an 
example of the ink jet type recording 
device concerning the operation gestalt 1. 
[0033] As shown in drawing 1 , the 
carriage 3 which was formed removable 
and carried these recording head units 1A 
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and IB is formed free [ shaft-orientations 
migration on the carriage shaft 5 with 
which cartridge 2A and 2B from which 
the recording head units 1A and IB 
which have an ink jet type recording head 
constitute an ink supply means were 
attached in the main part 4 of 
equipment ]. These recording head units 
1A and IB shall carry out the 
regurgitation of a black ink constituent 
and the color ink constituent, respectively. 
[0034] And the carriage 3 carrying the 
recording head units 1A and IB is moved 
in accordance with the carriage shaft 5 by 
being transmitted to carriage 3 through 
two or more gearings and timing belts 7 
which the driving force of a drive motor 6 
does not illustrate. On the other hand, 
along with carriage 3, the platen 8 is 
formed in the main part 4 of equipment. 
Record sheet S which is record media, 
such as paper to which can rotate now 
with the driving force of the paper feed 
motor which is not illustrated, and paper 
was fed with the feed roller etc., winds 
this platen 8 around a platen 8, it is hung, 
and is conveyed. 

[0035] In addition, with this operation 
gestalt, the cap 9 is formed in the side of 
the platen 8 which is the edge of the 
migration direction of carriage 3, and the 
suction pump which is not illustrated on 
this cap 9 is connected, and the so-called 
cleaning actuation is performed. 
[0036] Here, the recording head unit 
carried in the above ink jet type recording 



devices is explained. Drawing 2 is the 
decomposition perspective diagram of the 
recording head unit concerning the 
operation gestalt 1 of this invention, and 
drawing 3 is the cross section. 
[0037] The frame 10 which constitutes 
the recording head unit 1 is constituted 
as a container which forms the ink 
cartridge hold room 11 in which the ink 
cartridge 2 which constitutes a profile ink 
supply means is held so that it may 
illustrate. 

[0038] While fixing an ink cartridge 2 to 
the one side approach of the upper part of 
a frame 10, the ink cartridge fixed lever 
12 which performs pushing of the ink 
cartridge 2 to the hold room 11, raising, 
and immobilization, is formed. The ink 
supply needle 14 inserted in the ink 
needle insertion opening 13 of an ink 
cartridge 2 is implanted in the base of a 
frame 10, and ink can be supplied now to 
a recording head 17 through the ink 
passage 16 established in the head case 
15 later mentioned from an ink cartridge 
2. 

[0039] Moreover, when carried in carriage, 
the circuit board 18 which mounted the 
actuation circuit which drives a recording 
head 17 in the side used as the front is 
being fixed, and the flexible cable 19 
connects with the recording head 17. 
[0040] The endurance over an ink solvent, 
gas barrier property, injection-molding 
nature, heat joining nature, and 
polymeric materials equipped with 
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adhesion, for example, annular olefin 
copolymer resin, are injection molded, the 
ink passage 16 is made open for free 
passage, pedestal 14a of the ink supply 
needle 14 is being fixed, and the head 
case 15 is being fixed to the base of a 
frame 10 with the screw 20. 
[004 1] Moreover, an example of the ink 
jet type recording head used for an 
above-mentioned recording head unit is 
shown here. Drawing 4 is the cross 
section showing an example of the ink jet 
type recording head concerning the 
operation gestalt 1. 
[00421 As shown in drawing 4 , elastic 
membrane 33 is formed in the one 
direction of the passage formation 
substrate 32 in which, the pressure 
generating room 31 was formed, on this 
elastic membrane 33, patterning is 
carried out and, as for the ink jet type 
recording head concerning this operation 
gestalt, the bottom electrode layer 34, the 
piezo electric crystal film 35, and the top 
electrode layer 36 constitute the *• - 
laminating and the piezoelectric 
transducer 300 which is a pressure 
generating means every pressure 
generating room 31. On this piezoelectric 
transducer 300, the insulating material 
layer 37 equipped with electric insulation 
is formed, and contact hole 37a to which 
the portion corresponding to each 
piezoelectric transducer 300 of the 
insulating material layer 37 is made to 
expose a part of top electrode layer 36 



further in order to connect with the lead 
electrode 38 is formed. The lead electrode 
38 with which an end connects with each 
up electrode layer 36, and the other end 
is prolonged in a connection terminal 
area is formed through this contact hole 
37a. 

[0043] On the other hand, the nozzle 
formation substrate 41 with which nozzle 
41a was drilled is formed, and it is 
allotted to the another side side side of 
the passage formation substrate 32 so 
that the nozzle free passage hole 42 
which opens this nozzle 41a and the 
pressure generating room 31 for free 
passage may penetrate the closure board 
43, the common ink room formation 
* substrate 44, the light- gage board 45, and 
the ink room side plate 46. 
[0044] Moreover, the common ink room 
47 is formed with the closure board 43, 
the common ink room formation 
substrate 44, and the light-gage board 45. 
The ink feed hopper 49 which this 
common ink room 47 and each pressure 
generating room 31 are opened for free 
passage through the ink supply free 
passage hole 48 formed in the closure 
board 43, and receives ink supply in the 
closure board 43 from an external ink 
supply means is formed. It connects with 
the ink passage 16 of the head case 15, 
for example, this ink feed hopper 49 is 
opened for free passage with an ink 
cartridge so that it may mention later. 
Moreover, opening 46a is formed in the 
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ink room side plate 46 of the portion 
which counters this common ink room 47. 
The pressure which goes to nozzle 41a 
generated by the thin wall 45 of this 
opening 46a portion in case the 
regurgitation of the ink is carried out, 
and an opposite hand was absorbed, and 
it has prevented that an unnecessary 
positive or negative pressure joins other 
pressure generating rooms 31 via the 
common ink room 47. 
[0045] Such a recording head 17 fixes 
through the head case 15 and adhesives, 
and the ink feed hopper 49 and the ink 
passage 16 are opened for free passage. 
[0046] Drawing 5 is the block diagram of 
the portion which controls the 
regurgitation energy of such a recording 
head. 

[0047] A control means 71 controls an 
adjustment means 73 to adjust the 
amount of regurgitation ink, based on the 
detection result of a supply condition 
detection means 72 to detect the supply 
condition of ink, and the adjustment 
means 73 changes the regurgitation 
energy for carrying out the regurgitation 
of the ink by the piezoelectric transducer 
300, and it adjusts the amount of 
regurgitation ink of a recording head 17. 
[0048] With this operation gestalt, by 
detecting the driving signal to a 
piezoelectric transducer 300 by the 
command of a control means 71, the 
supply condition detection means 72 
measures the count of the ink 



regurgitation from nozzle orifice 41a, and 
computes the ink residue of an ink 
cartridge 2 from the measurement result. 
[0049] Moreover, with the signal from the 
control means 71 based on the detection 
result of this supply condition detection 
means 72, the adjustment means 73 
acquires the amount of ink of an ink 
cartridge 2, changes the driving signal 
(actuation wave) to the piezoelectric 
transducer 300 of a recording head 17 
with that reduction, and adjusts 
regurgitation energy. 
[0050] In addition with this operation 
gestalt, although the supply condition 
detection means 72 is measuring the 
count of the ink regurgitation, it contains 
all ink regurgitation, such as Flushing for 
cleaning not only the ink regurgitation 
for printing but a nozzle orifice, with this 
count of the ink regurgitation. 
[0051] Here, the actuation wave of the 
piezoelectric transducer 300 changed by 
the adjustment means 73 is explained. 
[0052] A wave- like example of a driving 
signal is shown in drawing 6 . 
[0053] For example, as shown in drawing 
6 (a), a driving signal has the 1st hold 
process a holding the condition that the 
pressure generating room 31 contracted, 
maintains the voltage between the 
bottom electrode 4 and the top electrode 6 
to about 30V, and impresses electric field. 
Subsequently, the voltage which has the 
meniscus of nozzle orifice 41a and was 
impressing the expansion process b of 
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maximum length **** 1st to the pressure 
generating room 31 side for it between 
two electrodes at this process is removed, 
and electric field are canceled. Then, in 
order to make the 2nd hold process c and 
ink drop which hold this condition and 
plan timing of the regurgitation of an ink 
drop breathe out, it has the 1st 
contraction process d which voltage is 
impressed [ 1st] again and shrinks the 
pressure generating room 31. 
[0054] And it has the 2nd hold process e 
and the 2nd expansion process f 
immediately after this contraction 
process d. This is adjusting attenuation of 
a big oscillation of the meniscus after the 
ink drop regurgitation. 
[0055] Then, like each process a, b,. c, and 
d, the pressure generating room 31 is 
again contracted to predetermined timing 
according to the 3rd hold process g, the 
3rd expansion process h, the 5th hold 
process i, and the 2nd contraction process 
j, and the regurgitation of the ink drop is 
carried out from nozzle orifice 41a. 
[0056] Usually, although it will mention 
later if the ink drop is breathed out by the 
fixed actuation wave, although the 
regurgitation of the ink drop is carried 
out by such actuation wave, about 3 / 
after using it about four, the amount of 
regurgitation ink will decrease [ the 
amount of ink in an ink cartridge ] 
rapidly. 

[0057] Then, if it detects that the amount 
of ink of an ink cartridge 2 is decreasing 



to about about 3/4 with the supply 
condition detection means, an adjustment 
means makes the amount of 
regurgitation ink increase, and enables it 
to use ink for validity more with this 
operation gestalt by changing the 
actuation wave impressed to a 
piezoelectric transducer. 
[0058] For example, the amount of 
regurgitation ink can be made to increase 
as this changed example of an actuation 
wave, by the 1st hold process al and the 
4th hold process gl which are a hold 
process in the condition of having drawn 
the meniscus before carrying out the 
regurgitation of the ink to the 
predetermined location reducing voltage 
to about 60 usual%, aa shown in drawing. 
6 (b). moreover - for example, ae shown 
in drawing 6 (c), just before carrying out 
the regurgitation of the ink, it is the 
maximum length **** about a meniscus 
■ the amount of regurgitation ink can be 
made to increase also by lengthening 
time amount of the 2nd hold process cl 
which is a hold process in a condition, 
and the 5th hold process il Furthermore, 
for example, the amount of regurgitation 
ink can be made to increase also by 
enlarging the inclination of the 1st 
contraction process dl which is 
impression of the voltage for carrying out 
the regurgitation of the ink, and the 2nd 
contraction process jl, and impressing 
voltage for a short time, as shown in 
drawing 6 (d). 
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[0059] Thus, ink can be used more for 
validity in the amount near the optimal 
amount by changing an actuation wave 
suitably with reduction of the amount of 
ink of an ink cartridge 2. 
[0060] Drawing 7 is a graph which shows 
the relation between the amount of ink of 
an ink cartridge 2, and the amount of 
regurgitation ink. In addition, a 
continuous line shows the relation of this 
operation gestalt, and the dotted line 
shows the conventional relation. As 
shown in drawing 7 , although the 
amount of regurgitation ink decreases 
rapidly about 3 / after using it about four, 
conventionally ink By changing the 
actuation wave which an adjustment 
means impresses to a piezoelectric :. 
transducer, if it is detected by the supply 
condition detection means as mentioned 
above with this operation gestalt that the 
ink in an ink cartridge 2 was used about 
374 The amount of regurgitation ink is 
increased and the amount of 
regurgitation ink is kept consequent to 
abbreviation regularity. 
[0061] On the other hand, in the former, 
when the amount of ink makes [ many ] 
the amount of regurgitation ink about 
20% rather than the optimal amount 
about 1 / since the amount of 
regurgitation ink decreases rapidly with 
the ink regurgitation energy of fixed 
conditions until it is used about four, 
reduction of the amount of regurgitation 
ink accompanying reduction of the 



amount of ink of an ink cartridge 2 is 
compensated. However, the amount of ink 
of an ink cartridge 2 enables it to be able 
to continue breathing out ink in the 
optimal amount mostly from the 
beginning to the last in this operation 
gestalt by changing about 1 / actuation 
wave impressed to a piezoelectric 
transducer so that an adjustment means 
may decrease the amount of 
regurgitation ink conversely until it is 
used about four. 

[0062] Thus, with this operation gestalt, 
by a supply condition detection means' 
detecting the ink residue of an ink ■ 
cartridge, and an adjustment means' 
changing the actuation wave of a 
piezoelectric transducer based on the. 
detection result, and making the amount 
of regurgitation ink increase, it can be 
used until it can carry out the 
regurgitation of the ink drop in the 
always optimal amount and the ink in an 
ink cartridge is lost mostly. Therefore, ink 
can be used effectively and reduction of a 
running cost can be aimed at. 
[0063] In addition, an actuation wave 
which is not limited to a wave which is 
compressed since a pressure generating 
room is expanded just before the 
regurgitation of an ink drop, and which 
was mentioned above, but only 
compresses a pressure generating room is 
sufficient as the actuation wave of a 
piezoelectric transducer. Moreover, it may 
not be limited to a trapezoid wave as 
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shown in drawing 6 , for example, you 
may be a rectangular wave. 
[0064] Moreover, although the count of 
the ink regurgitation is measured and the 
ink residue is computed from the result 
with this operation gestalt, it is not 
limited to this but you may make it 
measure an ink residue directly by a 
sensor etc. For example, a detection 
electrode is prepared in ink, such as an 
ink cartridge, and you may make it a flow 
location detect a direct ink residue. 
[0065] Moreover, for example, it turns out 
that viscosity increases as the relation 
between the amount of the ink used and 
viscosity is shown in drawing 8 (a) and 
ink decreases in number. Therefore, the 
supply condition detection means 72 
measures the viscosity of the ink in an 
ink cartridge 2, and you may make it 
detect an ink residue from this 
measurement result. In this case, the 
supply condition detection means 72 may 
measure forming a sensor etc. in the ink 
passage between for example, an ink 
supply means and a recording head etc. 
using which method. 
[0066] Moreover, for example, it is alike, 
therefore it turns out [ whose amount of 
the ink used increases as the relation 
between the amount of the ink used and 
the hydrostatic -head value in an ink 
cartridge is shown in drawing 8 (b) ] that 
a hydrostatic-head value increases in the 
negative direction. Therefore, the 
hydrostatic-head value in an ink 



cartridge 2 is measured, and you may 
make it detect the ink residue in a 
cartridge from this measurement result. 
Also in this case, you may make it 
especially the measurement method 
insert the sensor which is not limited, for 
example, measures a hydrostatic-head 
value in an ink cartridge 2. 
[0067] When in any case the ink residue 
in an ink cartridge is detected by the 
supply condition detection means 72 and 
the adjustment means 73 adjusts the 
amount of regurgitation ink based on the 
detection result, ink can be used 
effectively. 

[0068] (Operation gestalt 2) This 
operation gestalt is the same as the 
operation gestalt 1 except making the 
amount of regurgitation ink increase 
making driver voltage increase, i.e., by 
raising the voltage impressed at the 1st 
expansion process d of drawing 6 , 
instead of the adjustment means 73 
changing the actuation wave of a 
piezoelectric transducer 300. 
[0069] That is, the deformation of a 
piezoelectric transducer 300 is increased 
and the amount of regurgitation ink can 
be made to increase with this operation 
gestalt, in connection with the ink 
residue of the ink cartridge 2 detected by 
the supply condition detection means 72, 
when the adjustment means 73 makes 
the driver voltage of a piezoelectric 
transducer 300 increase. 
[0070] Therefore, the effect that ink can 
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be used effectively as well as the 
operation gestalt 1 is done so. 
[0071] (Other operation gestalten) 
Although the ink cartridge in which ink 
constitutes an ink supply means from an 
above-mentioned operation gestalt 
although the ink jet type recording head 
of this invention was explained above is 
filled up, it is not limited to this, for 
example, a porosity object is prepared in 
the interior, such as an ink cartridge, and 
it may be made to carry out impregnation 
to this porosity object. Thereby, the 
leakage of the ink from an ink cartridge 
can be prevented. 
[0072] Moreover, you may make it, 
prepare the flexible bag to which a 

configuration is changed with ... 

consumption of ink for example. Thereby, 
the automatic regulation of the 
hydrostatic-head value is carried out, and 
change of the amount of regurgitation ink 
accompanying consumption of ink can be 
suppressed. 

[0073] Furthermore, although the- 
above-mentioned operation gestalt 
explained the ink jet type recording 
device of the type performed because a 
supplement of an ink constituent 
exchanges an ink cartridge, the ink tank 
etc. and recording head which may be the 
thing of the type which was not limited to 
this, for example, fixed to the main part 
of equipment the ink tank which is an ink 
supply means, and constitute for example, 
an ink supply means may be unified. 



[0074] An example of such a recording 
device is shown in drawing 9 . In addition, 
the same sign was given to the same 
member as the equipment of drawing 1 
all over drawing. 

[0075] As shown in drawing 9 , the ink jet 
type recording device of this operation 
gestalt contains an ink constituent to ink 
tank 2C fixed to the main part 4 of 
equipment, and an ink constituent is 
supplied to recording head 1C through 
the ink tube 81. That is, recording head 
1C and ink tank 2C are opened for free 
passage by the ink tube 81. Moreover, as 
for this ink tank 2C, the chamber of two 
or more color ink constituents is 
established in the interior by the 
chamber of an ink constituent, and the 
case. In addition, the printing method is 
the same as that of the equipment of 
drawing 1 fundamentally. Moreover, 
cleaning actuation attracts an ink 
constituent with the suction pump 82 
connected with cap 9A, and is performed, 
and the attracted ink constituent is ^ 
collected and put on the waste ink tank 
84 through a tube 83. 
[0076] Moreover, with an 
above-mentioned operation gestalt, 
although the ink jet type recording head 
of a piezo-electric oscillating type was 
explained, it is not limited to this, for 
example, can apply also to the ink jet 
type recording head of a bubble jet type. 
In the case of a bubble jet type, 
regurgitation energy can be adjusted by 
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adjusting the height or amplitude of a 
pulse of pulse voltage impressed to the 
heating element for generating a bubble. 
[0077] 

[Effect of the Invention] as explained 
above, according to this invention, a 
supply condition detection means detects 
the ink residue of an ink cartridge, and 
an adjustment means adjusts the amount 
of regurgitation ink based on the 
detection result - the amount of 
regurgitation ink always - 
abbreviation homogeneity '-- it is 
maintained at a law. Therefore, the effect 
that it can be used until ink is lost mostly, 
and ink can be used more for validity is 
done so. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing ll It is the schematic diagram 
of the ink jet type recording device 
concerning the operation gestalt 1 of this 
invention. 

[Drawing 2] It is the decomposition 
perspective diagram of the ink jet type 
recording head concerning the operation 
gestalt 1 of this invention. 
[Drawing 3l It is the cross section of the 
ink jet type recording head concerning 
the operation gestalt 1 of this invention. 
[Drawing 4] It is the cross section 
showing the example of the recording 
head main part used for the ink jet type 
recording head of this invention. 



[Drawing 5l It is control-block drawing 
concerning the operation gestalt 1 of this 
invention. 

[Drawing 61 It is drawing showing the 
example of an actuation wave concerning 
the operation gestalt 1 of this invention. 
[Drawing 7l It is the graph which shows 
the relation between the amount of the 
ink used, and the amount of regurgitation 
ink. 

[Drawing 8l It is the graph which shows 
the relation between the amount of the 
ink used, and the ink condition of an ink 
cartridge; ;and (a) shows relation with a 
hydrostatic-head value, and (b) shows 
relation with viscosity. 
[Drawing 9l It is the schematic diagram 
of the ink jet type recording device 
concerning other operation gestalten of 
this invention. 
[Description of Notations] 

1 Recording Head Unit 

2 Ink Cartridge 

10 Frame 

11 Ink Cartridge Hold Room 

12 Ink Cartridge Fixed Lever 

13 Ink Needle Insertion Opening 

14 Ink Supply Needle 

15 Head Case 

16 Ink Passage 

17 Recording Head Main Part 

18 Circuit Board 

19 Flexible Cable 

20 Screw Thread 
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